DESCRIPTION 



TITLE OF THE INVENTION 

BURNER HEAD 
5 AND 

GAS BURNING APPLIANCE PROVIDED WITH SUCH A BURNER HEAD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

10 The present invention generally relates to a burner head for use in gas burning 

appliances such as water heaters, combustion equipment, et cetera. This invention 
relates more particularly to a burner head formed by joining together press-molded 
metal plate materials. 

IS Description of the Related Art 

It is well known in the prior art to form a burner head for use in gas burning 
appliances, first by superimposing inner and outer plates to be disposed interiorly and 
then by joining together the plates to a unit by means of spot welding or laser welding 
from the side (see Japanese Patent laid open Gazette No. 7(1995)-158822). More 
20 specifically, the inner and outer plates are each formed by press molding a sheet of 

metal material plate and the thus press-molded metal material plates are placed one over 
the other and are assembled together. Thereafter, the plates are welded together in the 
way as described above. 
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SUMMARY OF THE INVENTION 

In the above-described conventional burner licad, all of plates constituting the 
burner head are each formed by press molding of a single sheet of metal plate material 
of high heat resistance (e.g., material of the stainless steel family). This means that 
5 complicated recessed portions and recessed grooves for forming burner ports, gas 
passages, and so on must be formed by press molding of the above-described material 
which is relatively hard and poor in workability. This accordingly causes difficulties 
in providing stable and exact formation of a gas passage having a complicated shape. 
In addition, the occurrence of cracking may cause impairment of the process yield. 
10 Furthermore, the material used is costly, thereby increasing the production cost 

(material cost) of a burner head, and the production cost of gas burning appliances 
provided with a burner head is likely to increase. 

Bearing mind in the above-described circumstanceSj the present invention was 
15 made. Accordingly, a major object of the present invention is to provide a burner head 
and gas burning appliance capable of making the ensuring of heat resistance and 
durability characteristics compatible with the improvement in the quality of machining, 
capable of easily and stably machining a material into a complicated shape, and capable 
of reducing the cost of production. 

20 

In order to achieve the above object, the present invention basically employs the 
following problem-solving means. To sum up, the wall material, of which a burner 
port, a gas passage, et cetera of a burner head are formed, is not comprised of a single 
kind of primary material, in other words the wall material is comprises of different 
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primary materials of different characteristics suitable for the formation of a burner port 
and for the formation of a gas passage, respectively. 

A first invention provides a specific problem-solving means which relates to a 
5 burner head. More specifically, this problem-solving means is directed to a burner 
head comprising a gas passage and a bumer port which are formed, by joining together 
oppositely-arranged plate members either or both of which are provided with recessed 
potions having shapes corresponding to the gas passage and to the bumer port 
respectively, between the plate members. In the burner head of the first invention, 

10 regions of at least one of the plate members that is provided with the recessed portions, 
for formation of the gas passage and the bumer port, are each formed of a respective 
metal primary material having characteristics selected according to each region, and the 
entire plate member is formed of a single sheet of metal flat-plate material formed by 
uniting different types of plate-like metal primary materials having different 

15 characteristics. 

In accordance with the first invention, the plate member used to form a bumer 
head is formed of metal prmiary materials having characteristics suitable for a region 
for formation of a burner port and for a region for formation of a gas passage 
20 respectively. Stated another way, the burner-port constituting region is comprised of a 
metal primary material of high heat resistance and, on the other hand, the gas-passage 
constituting region is comprised of a metal primary material suitable for machining of a 
complicated shape. As a result of such arrangement, while allowing the burner head to 
maintain adequate heat resistance and durability characteristics, it is possible to form a 



3 



complicated shape with accuracy and ease. Therefore, it becomes possible to 
manufacture and provide a high-performance, high-quality burner head. Besides, it is 
unnecessary to use an expensive metal primary material of high heat resistance for the 
entire plate member. Lowering the cost of material reduces the cost of production. 

5 

By "characteristics selected according to each region" is meant characteristics 
selected in consideration of minimum required characteristics, optimum characteristics, 
characteristics acceptable for the cost of material and so on. Additionally, it suffices if, 
when a plate member provided with recessed portions having shapes corresponding to a 

10 gas passage and to a burner port respectively and a flat plate member are arranged 
opposing each other and are joined together, the former plate member in which the 
recessed portions arc formed is comprised of a metal flat-plate material as set forth in 
the present invention. On the other hand, it suffices if, when a pair of plate members 
both of which are provided with recessed portions are arranged opposing each other and 

15 are joined together, the pair of plate members are each comprised of a metal flat-plate 
material of the present invention. 

In an example of an embodiment of the first invention, the metal flat-plate 
material comprises a combination of a first metal primary material having high heat 
20 resistance and a second metal primary material having high workability characteristics, 
and the burner-port constituting region (for example, the burner port and regions in the 
vicinity of the burner port) and the gas-passage constituting region are formed, by press 
molding, in a first section of the metal flat-plate material which is formed of the first 
metal primary material and in a second section of the metal flat-plate material which is 



4 



formed of the second metal primary material, respectively. As a result of such 
arrangement, it becomes possible to realize the characteristics of a metal primary 
material to be selected according to each of the burner-port and gas-passage constituting 
regions. This further ensures realization of the operation/working-effect of the present 
5 invention. 

Furthermore, the metal flat-plate material, used to form a plate member of a 
burner head of the present invention, is concretely specified in the light of its 
manufacture method. The metal flat-plate material is manufactured by uniting, by 

10 means of butt welding, different types of plate-like metal primary materials at end edges 
thereof in the same plane. This ensures formation of a metal flat-plate material by the 
use of different types of metal primary materials of different characteristics for each 
region. Furthermore, a butt welding operation in this case will be specified. End 
edges of each of the plural plate-like metal primary materials extend straightway, and it 

15 is set such that a butt-welding region of the metal flat-plate material extend straightway, 
and it is set such that the butt-welding region is located at such a position between the 
burner-port constituting region and the gas-passage constituting region that the variation 
in shape of each of the burner-port and gas-passage constituting regions becomes 
minimum. This makes it possible to stabilize not only the quality of a section of the 

20 metal flat-plate material extending as the butt-welding region but also the quality of a 
plate member having a weldmg region. Besides, possible harmful effects due to the 
presence of a butt-welding region are also eliminated. Furthermore, as the foregoing 
butt weldmg, TIG (Tungsten Insert Gas) arc welding may be employed. Also, laser 
welding may be employed. Since the above-described welding technique in which 



5 



base metals of metal primary materials are melted and welded together is employed, this 
makes it possible to form a plate member using only the original metal primary material 
which does not contain materials such as welding materials. 

5 A second invention provides a problem-solving means which relates to a gas 

burning appliance. The gas burning appliance of the second invention employs a 
burner head according to the first invention which has been described as a gas burning 
appliance. In accordance with the second invention, the burner head maintains 
resistance to high heat and durability characteristics and is provided with a gas 
10 passageway formed with high dimensional accuracy because of the improvement in 
workability. This makes it possible to provide a gas burning appliance of stable 
combustion performance quality. In addition, by virtue of lowering the cost of 
production of a burner head, the total cost of production of a gas buming appliance is 
also reduced. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a simplified cross-sectional explanatory diagram of a water heater to 
which an embodiment of the present invention is applied; 

20 Figure 2 is an exploded perspective view of a burner head and a manifold unit; 

Figure 3 is a top plan view of the burner head; 

Figure 4 is a top plan view for providing an explanation of a method of 
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manufacture for the burner head of Figure 3; and 



Figure 5 is a diagram similar to Figure 4 but shows a different manufacture method 
from the one shown in Figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present invention will be described with 
reference to the drawings. 



10 Referring first to Figure 1, there is shown an instantaneous gas water heater as a 

gas burning appliance provided with a burner head according to an embodiment of the 
present invention. The reference numeral 1 denotes a housing. The reference 
numeral la denotes a front cover of the housing 1. The reference numeral 2 denotes a 
air blower fan for supplying air for combustion. The reference numeral 3 denotes a 

15 combustion storage water heater body in which is contained a combustion burner. The 
reference numeral 4 denotes a heat exchange storage water heater body disposed above 
the combustion storage water heater body 3 and containing therein piping of a heat 
exchanger (not shown). Tap water is fed into the heat exchanger. Hot water heated 
by combustion heat in the combustion storage water heater body 3 is supplied to a hot 

20 water tap or the like. 



A predetermined number of burner heads 5 (not less than two) constituting a 
combustion burner are arrayed side by side within the combustion storage water heater 
body 3, in other words, the burner heads 5 are disposed on the far side (in the direction 
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orthogonal to the paper surface of Figure 1) of the combustion storage water heater 
body 3 . Interposed between these burner heads 5 and a fuel gas supply system 6 is a 
manifold unit 7. By virtue of the manifold unit 7, fuel gas from the fuel gas supply 
system 6 is distributed individually to each burner head 5. 

5 

Each burner head 5, as shown in Figure 2, comprises a gas passage 51 having an 
opening 511 extending toward an end of a corresponding nozzle part 71 of the manifold 
unit 7 and disposed face to face with the nozzle part 71 with a predetermined gap 
therebetween, and burner ports 52 opening upwardly by which a mixture of fiiel gas and 
10 air introduced from the gas passage 51 is burned together with air drawn thereinto. 
Figure 2 shows only one burner head 5. Each bumer head 5 is connected to a 
respective nozzle part 71. 

The fuel gas supply system 6 supplies fiiel gas, pressure-delivered through a city 
15 gas pipe or from a gas container (not shown), to main gas supply ports 72, 72 of the 
manifold unit 7 (see Figure 2). The thus-supplied fiiel gas passes through an internal 
passage of the manifold unit 7 and is ejected toward the opening 511 of the gas passage 
51 of the burner head 5 from the nozzle part 71. During ejection of the fuel gas in the 
direction of the opening 511, air forced into the combustion storage water heater body 3 
20 by the air blower fan 2 (see Figure 1) is drawn from the gap to form a fiiel-gas mixture 
and, at the same time, is introduced to the gas passage 51. 

Figure 3 shows details of a bumer head 5. The bumer head 5 comprises at least 
a pair of plate members 8, 8. More specifically, the bumer head 5 is formed by 
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superimposing a pair of plate members 8, 8 arranged opposing each other and then by 
joining them together (see also Figure 1). Each plate member 8 is provided with 
recessed portions 81, 82 from which the gas passage 51 and each burner port 52 are 
formed by press molding of a specified metal flat-plate material 9 which is described 
5 later. The plate members 8, 8 are arranged opposing each other and joined together, 
whereby the gas passage 51 and the burner ports 52 are divisionally formed between the 
recessed portions 81, 81, 82, 82. In each plate member 8, the recessed portion 81 
corresponds to a region constituting a gas passage 51 and the recessed portion 82 
corresponds to a region constituting a burner port 52. 

10 

More specifically, in each plate member 8 the recessed portion 81 is shaped like a 
groove and its upstream end side opens at the opening 511 of the gas passage 51. The 
recessed portion 81 extends to one side from a portion corresponding to the opening 511 
and then curves upwardly so that its downstream end side expands in the width 
15 direction (horizontal direction of Figure 3). On the other hand, the recessed portion 82 
is formed such that it communicates with the downstream end side of the recessed 
portion 81 for division of the burner ports 52 and opens upwardly (Figure 3). 

Each plate member 8 comprises a first region on the burner port Is 52 side 
20 (indicated by hatching in Figure 3) and a second region on the gas passage's 51 side. 
The first and second regions face each other across a boundary 83 extending 
straightway between the section of each burner port 52 and the section of the gas 
passage 51 in the width direction. The first region is formed of a first metal primary 
material of high heat resistance and the second region is formed of a second metal 
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primary material of high workability. In other words, the section constituting each 
burner port 52 is comprised of a material of high heat resistance in order to secure heat 
resistance and durability characteristics and, on the other hand, the section constituting 
the gas passage 51 is comprised of a material having rather high workability than heat 
5 resistance in order to secure dimensional accuracy of the complicated recessed portion 
81 for the gas passage 51 formed by press molding. As the first metal primary 
material, materials of the stainless steel family (e.g., SUS430) may be employed. On 
the other hand, as the second metal primary material, materials of the iron family (e.g., 
aluminized steel) may be employed. 

10 

Furthermore, the position of the boundary 83 is so set as to extend straightway at 
where the recessed portion 82 or recessed portion 81 formed in the plate member 8 by 
press molding undergoes a minimum concave/convex shape variation. In the Figure 3 
case, the position is a boundary between the recessed portion 82 and the recessed 
15 portion 81, and it is set such that the boundary 83 is extended where the greater portion 
exclusive of the vicinity of both the side end portions in the width direction becomes a 
concave bottom. 

Formation of a burner head 5 of the type described above comprises a first step in 
20 which a first metal primary material and a second metal primary material are united into 
a single unit (i.e., in the form of a sheet of metal flat-plate material), a second step in 
which a plate member 8 is formed by subjecting the metal flat-plate material to a press 
molding process for formation of shapes of recessed portions 81, 82 and by cutting from 
the metal flat-plate material, and a third step in which plate members 8, 8 are joined 
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together to assemble a burner head 5. 

The above will be described more specifically. Referring now to Figure 4, there 
is illustrated a case in which a united body, made up of a pair of plate members 8, 8 
continuously connected together at their lower edge portions 84 (see Figure 3), is 
formed by press molding. In the first place, a second band plate-like metal primary 
material 92 is rolled out from a roll to a middle position. At the same time, first band 
plate-like metal primary materials 91 (band plate-like sections indicated by hatching in 
Figure 4) are likewise rolled out from respective rolls so that they are located on both 
sides of the second metal primary material 92. These three metal primary materials 91, 
92, 91 are conveyed, at constant velocity, from the respective rolls (the right-hand side 
in Figure 4) toward the downstream side (the left-hand side in Figure 4). And, the 
adjoining plate ends are butted against each other in the same plane and these butted 
portions are butt welded by means of laser welding machines 10, 10. This forms a 
metal flat-plate material 9 with its butt welding regions 11, 11 extending straightway 
toward the downstream side. 

In the next place, the metal flat-plate material 9 is passed to the downstream side 
at a constant velocity and, in synchronization with this, a press molding machine (not 
20 shown) is operated to form recessed portions 81, 81, 82, 82 at predetermined positions. 
This is followed by cutting along a contour line 12. At this time, the relative position 
relationship between the press molding machine and the metal flat-plate material 9 is set 
such that each butt welding region U is located in the boundary 83 of Figure 3. 

11 
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And, a folding operation is carried out along a folding line 84a so that the plate 
members 8, 8 are located face to face with each other. Then, the plate members 8, 8 
are closely joined together. Additionally, joint flange portions 851-855 are folded from 
one side so as to embrace the other ones, and they are closely joined together. In the 
5 way as described above, the burner head 5 is formed. 

As has been described above, since the recessed portion 81 which becomes a gas 
passage 51 is press molded in the second metal primary material 92 of high workability, 
this makes it possible to form the recessed portion 81 into an exact shape by a high 

10 dimensional accuracy machining process. This prevents not only the variation in the 
quality of machining but also the occurrence of defective products, thereby making it 
possible to provide improvements in the quality of machining. Besides, because of 
realization of a shape as designed it becomes possible to provide a combustion 
performance as intended. Furthermore, since the recessed portion 82 which becomes a 

15 burner port 52 is formed of the first metal primary material 91 of high heat resistance, 
this makes it possible for the burner head 5 to maintain the same heat resistance and 
durability characteristics as previously. 

In the case that an inner plate member is imposed between a pair of plate 
20 members 8, 8 joined together as the burner head 5, preferably the inner plate member is 
formed such that, as in each plate member 8 described above, a region on the side of the 
burner port 52 is formed of the first metal primary material and a region on the side of 
the gas passage 51 is formed of the second metal primary material. 
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It should be noted that the present invention is not limited to the foregoing 
embodiment. The present invention includes other various embodiments. In the 
foregoing embodiment, a pair of plate members 8, 8 in the form of a one-piece body is 
press molded. However, it may be arranged such that press molding is carried out for 
5 each plate member 8. In this case, for example as shown in Figure 5, it suffices if a 
first band plate-like metal primary material 91 and a second band plate-like metal 
primary material 92 are adjacently passed from the right-hand side to the left-hand side 
of Figure 5, and their plate ends are butt welded together by a laser welding machine 10 
to form a metal flat-plate material 9a. Then, a metal mold corresponding to a single 
10 plate member 8 is used to form recessed portions 81, 82 by press molding. Cutting is 
carried out along a contour line 12a. An another plate members 8 thus press molded 
and cut are joined together with the above single plate member 8. 

Finally, in the foregoing embodiments the description has been made in terms of 
15 the case in which the metal flat-plate material 9 (9a) is passed or run while being 
subjected to a press molding process, which however is not deemed restrictive. 
Alternatively, it may be arranged such that a rectangular metal flat-plate material having 
a given length is formed by a separate step and press molding is carried out for each 
metal flat-plate material in the next step. 
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